Section 102 and 103 rejections. As now presented, the claims 
recite an invention which is not anticipated under 102 nor 
made obvious under 103 by any combination of the cited references 
MORI JPN 05/317287, PAULY 5,280,245; and MOONEN 5,570,019. 

Our invention "obtains parameters relevant to imaging 
including type of pulse sequence, repetition time, echo time, 
number of echoes, field of view and imaging matrix size, and 
nubmer of slices" and using same "calculates a predicted SAR" 
then "compares the precited SARuwith a predetermined limit of 
a standard SAR".y then adjusts the (a) SLR pulse waveform , or 
(b) changes the pulse width wile leaving unmodified otherwise 
the SLR waveform, or- (c) changes number of RF pulses, or (d) 
a combination of the foreoging, to "control the predicted SAR 
to be within the predetermined limit without reducing the number 
of slices during the repetition time". 

In the prior art, keeping the predicted SAR within the 
predetermined limit of a standard SAR was by reducing the number 
of slices" This led to problems of degrading of efficiency. 

In contrast, we have found that we can do the same by changing 
the RF pulse characteristics as above stated. 

None of the prior art does this. Surely Mori, Pauly, and 
Moonen considered singly or in combination do this. 

Going to the primary reference MORI, he only creates a SAR 
model, and prohibits a pulse sequence or warns if a value of the 
model exceeds; the limit value. IT DOES ADJUST THE RF PULSES IN 
THE PULSE SEQUENCE AS DOES THE INSTANT INVENTION TO CONTROL THE 



SAR. MORI'S disclosures is completely different in object, 
approach, and functions from the instant invention. Clearly, 
the two are nowhere close to each other, and there is no 102 
"anticipat ion"by Mori of the instant invention. 

Moreover, the disclosures ^ of Pauly and Moonen provide ways 
of reducing SAR value by using predetermined RF pulses mainly. 
The instant invention does not do this; rkther our recited 
invention "adjusts* the RF pulses in the manner recited according 
the the predicted SAR to not exceed the SAR limit of the standard 
SAR. 

The flow chart of FIG. 10 describes the invention which is 
set forth in the claims. It more clearly shows how different 
the instant invention is from the cited art Mori, Pauly and Moonen. 
No extension of any combination of the cited references would make 
obvious the method steps recited in the claims . 

In view of the foregoin, applicant respectfully solicits 
reconsideration and allowance. 
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Claims 1-15, (cancelled) 

Claim 16, (previously cancelled) 

Claim 17, (cancelled) 

18. (new) A spin excitation method for exciting spins vithin 
an object to be imaged by a pulse sequence containing RF pulses, 
said method comprising the steps ofi 

predicting a specific absorption rate of said object to 
be imaged in executing said pulse sequence; 

comparing said predicted specific absorption rate with a 

predetermined limU.^of a ;;:^^^^.T^^^^^fr^^^ V 

adjusting at least^ one^Ca-ng] number of pulses , ([pulse wave- 
form an^^ulse vidth of said RF pulses in said pulse se<iu.nce. 
tso thaslifdVedicted ^Peci f ic^abso.p.0^^^^^^^^^ J^Z^^^^^ 
eaid predetermined limi^ and the^-^^prpnt .eductio^i o .«lices 
during a repetition time period^^nd improve! imaging .ffldlency. 

19. (new) The method of claim 18, wherein said RF pulsed to 

be adjusted are IBQO pulses. 

20. (n«w) The method ot claln, 16, wherein adjustmenb of pUlM 
.ave£or,n le provided by modification fro. a shlnnar-LeRoUX puli* 
waveform to a sine puiee waveform. 

21. (new) The method of claim 18, wherein adjuatmink ot pulie 
waveform is provided by modification from an SLR puls6 wavet«i. 
■to a waveform obtained by filtering said SLR pulee »avefor». 

22. (new) The 'method of claim 21, wherein said fiikeHnS Is 
done by use of a Hamming filter. 




23«(new) A spin excitation apparatus for exciting spins with- 
in an object to be Imaged by a pulse sequence containing RF 
pulses^ said apparatus comprlslngt 

means for predicting a specific absorption rate* of said . 
object to be Imaged In executing said pulse sequences; 

means for comparing said predicted specific absorption Irdte 
with a predetermined limit of a standard specific absorption rmtia ' 

means for adjusting at least onel^araong] number of pulses^ 
Cc) \ 
pulse waveform and^pulse widbh of said RF pulses In said pulee 

sequence ^o thaQ^sald predicted specific absorption rate_^Value 

is within said predetermined llmlti^ and thereby prevent reduction]] 

of slices during a repetition time period ^nd improve^ ImagiHd ; ' 

efficiency. .* 

24. (new) The apparatus of claim 23, wherein said mean6 Cot 

adjusting comprises means for adjusting 180° RF pulses. 

25. (new) The apparatus of claim 23, wherein said means tot 
adjusting comprises means for adjusting pulse waveform by toodlfy- 
ih^ a Shinnar-LeRoux pulse waveform to a sine pulse wavefolrin. 

26. (new) The apparatus of claim 23, wherein sSld means for 
adjusting comprises means for adjusting pulse waveform by Inodlfy^ 
ing an SLR pulse waveform to a waveform obtained by filtering 
said SLR pulse waveform. 

27. (new) The apparatus of claim 26» wherein said means for 
adjusting further comprises means for filtering Including ^ 
Hamming filter. 



28« (new) A magneblc resonance imaging apparatus comptislhgt 
means for generating a stable magnetic field In a spaed cort- 

tainlng an object to be imaged; 

means for generating a gradient magnetic field In said spikcai 
means for transmitting an RF excitation signal to said spaced 
means for receiving a magnetic resonance signal from 6£lid 

space; and 

means for producing an image based on said received magih^tic 
resonance signal r wherein 

said means for transmitting includes a spin excitation 
apparatus for exciting spins within s&ld object to be imaged by A 
pulse sequence containing RF pulses, said exaltation apparatus 
comprising: 

means for predicting a specific absorption rat<? .ftaid 
object to be Imaged In executing said pulse sequence; 

means for compating said predicted specific absorption 
ratt, with a predetermined limit of a standard specific absotptlon 
rate , and ,4^^ ^//.-...^ cU^ck^-^^^f ^^^ts: CM 

means for adjusting at least one\|among]number of pulses, 
pulse waveform and pulse width of said RF pulses In said pulse 
sequence.io thaQ said predicted specific absorption rate v^lue 
is within said predetermined llmldf_and thereby prevent tedUctlohJ 
of., slices during a repfetitlon time period §nd Improve^ imaging ■' 
'fef f Iciency . 

' 29. (new) The apparatus of claim 28, wherein oaid means for 
.adjusting comprises means for adjusting 180° RF pulses* 



ft " 

30» (new) The apparatus of claim 28, wherein said means for 
adjusting comprises means for adjusting pulse waveform by modify-* 
ing a Shinnar-LeRoux pulse waveform to a sine pulse waveform; 

31. (new) The apparatus of claim 28/ wherein said means for 
adjusting comprises means for adjusting pulse waveform by modify^ 
Ing ah SLR pulse waveform to a waveform obtained by filtering 

said SLR pulse waveform. 

32. (new) the apparatus of claim 31. wherein said meand ^olr 
adjusting further comprises means for filtering including a 
Hamming filter. 

33. (new) A magnetic resonance imaging method comprising 

the steps of j , 
(^^;) generating a static magnetic field in a space containing ^ 

an object to be imaged? \i . 

C]5> generating a gradient magnetic field In said spacer • 
Cc:^ transmitting an RF excitation signal to said space; 
CJ>,'^ receiving a magnetic resonace signal from said space; drid 
C^? producing an image based on said received magnetic resonance 

signal; wherein prooe^^f^ 
said transmitting step 'includes a spin excitation One bhodl; 

for exciting spins within said object to be imaged by^,%P^V®V«WK<r 
sequence containing RF pulses, said spin excltatloryjnebhoci^ .V 
comprising the steps of: 

(^) predicbing a specific absorption ratp of said object 

to- be imaged in executing said pulse sequence; 
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comparing said predicted specifjc abttorpbion tat^ 
with a predebermined limit of a standard specific absorption 
rate ; and ^f^^^ llo^f^s cUr^xc^r^s^r^ fffrifLAP P^^^-^^ ^"^^ 

OiLr) adj us ting at lease onellramong"^ number of pulses^ pulse 
waveform and pulse width of said RF pulses in said pulse seqU^hce 
fmo that] said predicted specific absorption rat^ value is viihin 
said predetermined limibv and thereby prevent reduction} of dlldes 
during repetition time period ^nd improve^ imaging efficiency* 

34. (new) The method of claim 33, wherein said RF puldes 
to be adjusted are 180° RF pulses* 

35. (new) The method of claim 33, wherein ad J ustmeht of P^i^e 
waveform is provided by modification from a Shinnar-LeRoux puled 
waveform to a sine pulse waveform. 

36. (new) The method of claim 33, wherein adjustment of v 
pulse waveform is provided by modification from an SLR pulse 
waveform to a waveform obtained by fiiberlng said SLR pulse 
waveform. 

37. (new) The method of claim 36, wherein said filtering IS 
don^ by use of a Hamming filter. 



